Abstract. Sub-Saharan Africa (SSA) is the region with the world's highest rates of HIV and other sexually transmissible infections (STIs), yet numerous studies show that condom use is generally rare. This suggests a need for a better understanding of how condoms fit within sexual practices and relationships in SSA. This paper seeks to address this need by reviewing research published between the late 1980s and 2011 on use and factors influencing use of male condoms in SSA. What is evident from this research is that condom use involves complex social and interpersonal dynamics, with structural and cultural conditions exerting an influence through framing social cognitions and setting boundaries on autonomy that make the apparently irrational choice of eschewing condoms a rational decision. The influences of poverty; relationships with parents, peers and partners; limited, insufficient or absent information especially in rural areas and among men who have sex with men; gender and sexual norms, and the dynamics of gendered power; and beliefs and attitudes about HIV, condoms and sexuality all have been shown to work against condom use for a large proportion of Africa's people. However, promising results are shown in trends towards increased condom use among single women in numerous countries, increasing acceptance and use of condoms among some university students, successes in producing potentially sustainable condom use resulting from select interventions, and resistance to succumbing to the dominant gender-power dynamics and structural-cultural impediments that women in groups have mobilised.
Introduction
Sub-Saharan Africa (SSA) is the poorest region of the world 1 and the region with the highest rates of HIV and other sexually transmissible infections (STIs), 2 sexual health burdens that could be reduced through improved condom use. Yet numerous studies, from diverse regions of SSA, suggest that the goal of correct, consistent condom use remains elusive for the majority of the population despite general knowledge of the prophylactic properties of condoms and universal fear of HIV and AIDS. 2 Syntheses of evaluated interventions targeting condom use have produced discouraging conclusions. [3] [4] [5] [6] [7] Although multiple interventions in schools and communities in diverse countries of SSA have been successful at increasing knowledge and attitudes related to the prophylactic benefits of condoms, few have led to increased use and even fewer to sustained use. This suggests that we need a better understanding of how condoms fit within sexual practices and relationships in SSA as well as the factors that influence condom use.
This paper seeks to address this need by examining and synthesising the research on the use of the male condom in SSA (referred to merely as condom use from herein), including research on factors influencing use.
Methods
This paper draws on research from diverse populations and sexual circumstances in SSA to provide an overview of knowledge to date on condom use in this region of the world. A search of computerised databases indexing social scientific literature was conducted using SOCIOFILE, Social Science Citation Index, PsychInfo, Medline, AIDSline and Google Scholar. The search terms condom(s) and Africa, and the publication period 1990-2011 were used. These searches produced 1373 distinct peer reviewed articles and 23 book chapters. Resources were sorted by country (articles that reported research results from multiple countries counted in each), then by the population addressed, and finally by whether the reference reported results based on quantitative or qualitative (or both) methods of data collection and analysis, or whether it reported a synthesis and discussion of the research of others. Countries were clustered into their respective regions using the United Nations (UN) scheme of geographic regions. 8 A second search was conducted using specific names of countries for which two or fewer references had been found. An additional 73 articles was found for a total of 1479 sources. Of this total, 55% were from countries of eastern Africa, 20% from southern Africa, 20% from western Africa, and 5% from central or middle Africa. The imbalance is, in part, a result of disparities in the size of regions, and is also most likely to be a reflection of funding, research priorities and feasibility of conducting research.
Two types of data appeared in this collection: quantitative studies that statistically analysed primarily survey data, and qualitative studies that analysed textual data based on interviews, observations and field notes. Different population groups were addressed ranging from coverage of the general population in national surveys to unique subpopulations such as students, residents in specific urban or rural communities, distinct occupational groups (e.g. sex workers, truck drivers or tailors), clinic attendees, those who are HIV-positive, serodiscordant couples and participants in intervention trials. The collection included reports of single research projects and reports of evaluations of discrete interventions; analyses of Demographic and Health Survey (DHS) data; syntheses or meta-analyses of multiple projects, collections of data or intervention evaluations; and overviews or discussion papers that drew from diverse research projects and data sources to address a specific theme related to condom use.
To ensure representation from all regions of SSA and to draw from the diversity of published research, a sequence of priorities was applied to selecting publications for inclusion. For studies using quantitative data, all publications based on analyses of national survey data or data from representative samples collected since 1990 were included. For countries where national data were available, smaller-scale studies were only included if they provided unique information that was not covered in these larger-scale studies. They were included if they approximated representative sampling strategies and if generalisations were made appropriate to the population sampled. Studies reporting the results of outcome evaluations of interventions were included if they used experimental or quasi-experimental designs with appropriate sampling strategies and statistical analyses. Studies of distinct population subgroups (e.g. sex workers, HIV-positive people, serodiscordant couples) were included if they provided descriptions of their sampling strategy so that generalisations could be made to the appropriate reference population. It was this collection of studies that were relied on to establish correlates, determinants and trends related to condom use.
Qualitative studies contributed insight into decision-making processes, relationship dynamics, ways of knowing and the meanings ascribed to condoms, sexuality and HIV/ AIDS. They were included if they provided a description of their recruitment strategy and a profile of their participants that was sufficient for deciding the transferability of study results. Overviews and synthesising papers provided in-depth analyses and discussions of overarching themes that benefited from an amalgamation of results and insights from a range of research projects. They were included if they drew together results of research that met criteria similar to those applied here. Table 1 lists the number of studies using data from each country and region that were used in this paper.
In reviewing the studies available for this paper, it became evident that two substantive themes predominated: a focus on heterosexual, penile-vaginal intercourse and a focus on male condoms. Too few studies were located to produce trustworthy syntheses of research on nonheterosexual interactions, female condoms or use of condoms in other than penile-vaginal intercourse. Consequently, only the research on use of male condoms in heterosexual penile-vaginal intercourse is reviewed for this paper.
Results
Synthesising research from a world region as diverse as SSA is a decided challenge. The countries of SSA differ economically, politically, socially and culturally. National boundaries do not enclose similar ethnic and cultural groups, nor do they separate those that are dissimilar. They rather reflect the patterns and priorities of colonial rule, yet a considerable amount of research takes a national approach, identifying patterns by country without consideration of whether the national boundaries reflect sociocultural divisions amongst people. Some rural areas are inhabited by communities that have limited contact with the world outside their community, and follow economic, social and cultural systems that have changed little over hundreds of years. Nomadic groups traverse regions of the continent, defying attempts to survey or count them. In contrast, large and growing urban centres are inhabited by diverse cultural groups both from within SSA and from 2  Gambia  1  Ghana  13  Guinea  2  Mali  3  Niger  2  Nigeria  10  Senegal  5  Sierra Leone  1  Togo  3   TOTAL  229 widely disparate world regions. Economic lives in these cities are governed by an advanced and changing market economy. In these cities, multiple cultural and social groups interact and influence each other, and global communication brings exposure to a vast array of information and diversity. Development and extraction of local resources, predominantly for export, draws migrant workers from within and across national boundaries and regions of the subcontinent, disrupting traditional family and community patterns, and creating populations and settlements of migrant workers. Populations in some areas have faced persistent and repeated warfare and conflict spanning multiple generations; some have endured repeated cycles of severe famine and drought. Both of these drive many to become refugees, often living years in camps or 'temporary' settlements. All of these macrolevel factors influence sexual patterns, choices and activities, including condom use. They also affect research possibilities and priorities. War-torn areas and areas experiencing drought and famine, or populations 'on the move' (e.g. refugees, nomadic groups, migrant workers) are not often included in research on sexuality. For most of these, there are not even data available on basic sexual and reproductive health issues. Research has tended to concentrate on urban and easy-to-reach rural areas where social order predominates, with remote locations or locations of social disorder, conflict and warfare being excluded. These represent segments of SSA's populations about which the research literature is mostly silent and they are consequently absent from a synthesis such as this. Several precautions have been taken in this synthesis to avoid overgeneralisation and homogenisation of the diversity across people and locations. Research has purposefully been drawn from many countries, using the best available data. The quantitative data provide information about patterns, whereas the qualitative data add information about processes, meanings and local content of the constructs used in quantitative research. Findings have been identified by the location, form or context of the research to avoid overgeneralisation and homogenisation. The responsibility now rests with readers to recognise and acknowledge the boundaries and limitations of this work when referencing or using the results presented here.
The remainder of this paper is organised into six sections. Studies that contribute to an understanding of factors influencing condom use in SSA are divided into four sections. Presented first are those that focus on sociodemographic characteristics associated with condom use. This is followed by results from research applying social cognitive models to explain condom use based on knowledge, beliefs and attitudes. Since condoms are influenced by interactions and relationships with others, relationship influences are reviewed next. Finally, research examining the influence of structural factors in communities and resource availability is reviewed. These sections are followed by a discussion of the findings focussing on 'ways forward' and an overview of the limitations of this work. The last section provides conclusions.
Sociodemographic characteristics of condom users
Large-scale survey research and multivariate analyses with populations aged 15-49 years using national and regional surveys from 14 countries in southern, eastern, western and middle Africa [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] uniformly support the conclusion that men, and those who are younger, have higher education, greater economic resources and are urban dwellers are more likely to be condom users. Smaller scale studies in Angola, 19 Kenya, 20, 21 Zimbabwe, 25 and Zambia 26 that compared condom use across different religious groups found differences in use associated with religious affiliation. Similar results were found using data from married men and women in three districts of Malawi. 27 However, no association between religious affiliation and condom use was found in an analysis of DHS data from Ghana. 28 Two studies using various measures of religiosity, the first with Christian women drawn from the same Malawian sample as above 29 and the second with a Muslim sample of university students in Senegal, 30 found no associations between religiosity and condom use. These results suggest there may be variations by region of SSA, age and marital status, and between religious affiliation and religiosity that require further research to identify patterns.
Gender influences
The findings for gender presented above are consistent with a model of male control of sexuality that dominates the literature, particularly for southern and eastern Africa, [31] [32] [33] [34] [35] [36] [37] [38] [39] but is also discussed by Orubuloye et al. 40 based on research in Nigeria. Despite variations in gender and relationship norms and power across ethnic groups and regions, the research literature consistently supports a conclusion that social, cultural, political and gender-power dynamics all constrain women's ability to introduce condoms into their relationships, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] with condom use remaining predominantly under the control of men. Improving the balance of power in heterosexual relationships through educating women has been promoted as a way to increase condom use. 32, 34 This approach is supported by results from studies in Madagascar, 18 Angola 19 and South Africa, 41 which have found that women with higher educationparticularly those with post-secondary education -are more likely to report condom use. Greig and Koopman, 42 using national-level data for school enrolment and DHS data for condom use from 35 countries across all regions of SSA, found that at the national level, higher enrolment of women in secondary education was associated with higher reported levels of condom use.
Age influences
The younger age of condom users as compared with nonusers is consistent with the focus of many HIV prevention interventions. [3] [4] [5] [6] [7] These interventions make youth (those 15-24 years of age) a population group that is likely to have been exposed to information, encouragement and skills building related to condom use. Several characteristics of unmarried youth also make them more amenable to condom use. With the exception of those who are married, 43 youth are usually found to be more interested in postponing conception than those who are older, are less likely to be in long-term relationships and are more likely to still be in school. These are all factors which, on their own, contribute to greater likelihood of condom use. [19] [20] [21] [22] [23] Similar explanations are at work for the results showing greater likelihood of condom use among those with higher education and particularly among postsecondary students. 41, [44] [45] [46] Those still in school are less likely to be in long-term relationships, more likely to be postponing childbearing, and are more likely to be exposed to information and interventions related to HIV prevention, each of which are associated with higher levels of condom use.
Influence of economic resources and urban location
Economic resources and urban location contribute to condom use through better access to condoms. At the interpersonal level, for women, greater economic resources decrease dependence on men and contribute to negotiation of diverse aspects of their sexual relationship, including condom use. Gysels and colleagues found this association held even for female sex workers in Uganda. 47 For young men, Stephenson, using DHS data for Burkina Faso, Ghana and Zambia, demonstrated that it is both individual economic resources and the median household income in one's residential area that benefit condom use. 48 Women from residential areas with higher household incomes, however, still faced cultural and relationship barriers to condom use that were only overcome when they themselves had more economic resources. 48 Urban, compared with rural, dwellers have greater access not only to condoms, but also to information and health services. They may also, as Katz found in analyses of DHS data from South Africa, have higher exposure to media carrying information and motivational messaging about condoms, 49 which may contribute to motivation to use condoms.
Social cognitions influencing condom use
Social cognitive theories explain differentials in condom use as a function of beliefs, attitudes and subjective evaluations. 50 Most of these theories are grounded in an assumption of personal autonomy in sexual decision-making or control of condom use. Key cognitions and evaluations addressed in these theories include perceptions of susceptibility (e.g. to HIV/AIDS) and the severity of the consequences of not using a condom, instrumental efficacy of condoms (i.e. they work to prevent STIs or HIV), self-efficacy related to condom use (i.e. I can use a condom), costs v. benefits associated with condom use, and social norms (i.e. my ethnic group, community, peers, etc. think condoms should be used). These cognitions are theorised to exert an influence either directly or through intentions to use a condom. Critics of social cognitive models caution against over-privileging individual rationality and autonomy to the disadvantage of social, cultural, economic and political forces that may set boundaries around personal autonomy. 31, 50, 51 Supporters of social cognitive models claim these environmental forces are not ignored but are understood as influencing the content of cognitions (e.g. beliefs, attitudes, self-efficacy) and the actualisation of intentions formed based on social cognitions. Critics and supporters alike acknowledge the influence of both environmental forces and social cognitions on condom use. The difference is in where they focus their attention. 50 In studies of nonmarital, heterosexual relationships from Ethiopia, Ghana, Kenya, Mali, Cameroon, South Africa, Tanzania and Zambia, 21, [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] the specific contents of cognitions have been found to vary across countries. However, when these differences are taken into account in operationalisation of constructs, analyses produce similarities in the cognitions that most often influence intentions and condom use in nonmarital relationships. Self-and instrumental efficacy, beliefs that favour condom use, and supportive peer norms are positively correlated with condom use. 21, [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] Although it is widely acknowledged that the perception that one is susceptible to an STI such as HIV is necessary to motivate preventive action, perception of susceptibility to HIV infection has produced mixed and what appear to be contradictory, influences on condom use. 24, 63, [66] [67] [68] Difficulties in establishing time ordering in the predominantly cross-sectional samples and acknowledgement that perceptions of susceptibility and condom use form a reciprocal relationship of influence have been used to explain these contradictions.
What has rarely been found to influence condom use is factual knowledge about HIV transmission and prevention. Endorsement of local myths and beliefs about HIV transmission and acquisition, however, has been shown to negatively influence condom use in studies using cognitive models in Kenya, 24 Ghana, 69,70 Uganda 71 and Zambia. 72 This suggests that the influence of specific local beliefs is an important area for further research and inclusion in interventions.
Ethnographic and interview-based research, on its own and in combination with survey-based research, provides insights into the content of beliefs, values and attitudes that influence condom use. These include those related to understandings of condoms and personal susceptibility, and of masculinity, femininity and sexuality.
Inside cognitions: beliefs about HIV and condoms
Both an optimistic bias related to susceptibility to HIV and fatalistic beliefs have been documented across qualitative and quantitatively-based studies in Kenya 73, 74 and South Africa. 63, 75 Persistent beliefs about HIV transmission as a result of mundane activities such as being touched by someone who is infected, and events outside one's personal control such as witchcraft, spirits or spells have been documented in Ethiopia, 61 Ghana, 52 Kenya 24, 73, 74 and South Africa. [75] [76] [77] [78] Combined with a fatalistic belief that God determines one's life course, including time and means of death, 73,79 these appear to contribute to an ambiguous association between perceptions of personal susceptibility and other cognitions such as self efficacy or the cost-benefit assessment of condom use. Thus, for example, young men in two studies in Kenya pointed out that condoms are useless in preventing infection since it is only God who can determine one's life course, including whether infection will result from a particular sexual encounter or whether death will result from infection. In this way of thinking, the inconveniences and disadvantages (costs) of condom use are the dominant influences on condom use since there are no benefits to use. 73, 74 In interviews, beliefs that influence perceptions of susceptibility often combine with a discourse about the lack of instrumental efficacy of condoms. These include beliefs that condoms do not fully protect against STIs or HIV (because they slip, break or allow infectious agents to pass through) or even that condoms increase the risk of HIV transmission (because they are manufactured with the virus in them or with holes in them as a plot to wipe out the people of SSA, or that the virus is small enough to pass through condoms). As has been found in studies in Ghana, 52 South Africa, 75 Malawi 80 and Kenya, 73, 74, 81 when combined together, the specific content and explanations of susceptibility (such as those described here) along with self-and instrumental efficacy can present a major impediment to condom use.
Inside cognitions: beliefs about masculinity, femininity and reproduction
Attitudes towards condoms also draw from cultural understandings of masculinity, femininity, and the meaning and purpose of sexual relationships. For example, studies from Kenya, 73 Nigeria, 82 South Africa 83 and Zaire 84 have identified a core cultural assumption that men have a biological need for frequent sexual release, a 'natural' desire for diversity in partners, and an obligation to provide for women's sexual and fertility needs. Multiple sexual relationships and inseminations are taken as evidence of masculinity. The deposit of semen is seen to display manliness, 73, 75, 84 with negative attitudes towards abstinence bolstered by beliefs that abstinence leads to deterioration in men's health. 81, 85, 86 Discounting risks also enhances masculinity in these gendered belief systems. 40, 73, 87 The coercion and violence documented as common themes in heterosexual relationships in studies in Kenya, 74, 81 Mali, 62 Nigeria, 85 Tanzania, 79 South Africa 31, 37, 63, 88, 89 and Rwanda 90 has been linked to the belief that a man needs and has a right to sex. That right may be legitimately exercised with physical force or, in some locations, even with gang rape, especially when it is perceived that a girl or woman 'owes' sex to a boy or man. 31, 74, 79, 81, 87 Complementary core assumptions about femininity identified in studies in Kenya, 74, 87 Nigeria 85 and South Africa 86, 88, 89 are that sex and pregnancy enhance womanhood, abstinence is deleterious to women's health and the proper maturation of adolescent girls, the deposit of sperm in a woman's vagina enhances her beauty, women are naturally subservient to men, and sexuality and fertility are women's primary and appropriate resources for negotiating material and economic advantages. In combination, these gendered norms and attitudes lead both men and women to reject condoms since their use detracts from or contradicts norms of masculinity or femininity.
Research from Tanzania, 79 Nigeria, 85, 91, 92 South Africa, 89, 93, 94 Kenya, 73, 95 and Zambia 96 supports the observation that these beliefs about masculinity and femininity overlap with the belief that the core purpose of sexual interaction is a demonstration of virility and fertility. Sexual activity that does not involve the deposit of semen in the vagina has been described as 'wasting semen' and inhibiting the pleasure of both partners in Tanzania,  79 Kenya,  73,95 Nigeria   92 and Zambia. 96 In several of these studies, men report and are reported to make holes in condoms to ensure their sperm or semen can escape into the vagina, and both men and women speak of 'tricking' their partner into condomless sex. 73, 79, [95] [96] [97] Children and parenthood remain of primary importance to both men and women, even when the risk of HIV transmission is high, as in serodiscordant couples. In data collected in both Kenya 38, 98 and Togo, 99 men in serodiscordant relationships ignored the risk of transmission because they wanted children. Their desire was supported by community and ethnic norms that often required a couple to have children as a way of validating their relationship. The importance of fertility is also supported in studies in Nigeria 85 and South Africa, 75 where proof of fertility is important in the transition from child to adult. Clearly, fertility cannot be demonstrated if condoms are used.
The importance of seminal deposits for fertility and to reaffirm one's masculinity or femininity, together with the perception that condoms interfere with desired feelings of sexual intercourse, are captured in the frequently recorded statements that 'real sex' requires skin-to-skin contact. Without such contact, sex loses both its meaning and pleasure. Phrases such as 'It is like eating a candy with the wrapper on,' 'eating chicken with the feathers still on,' or complaints that 'You cannot taste the sweetness' of sex or 'It denies my essence,' are shown in studies in Kenya, 73, 86 South Africa 64, 75 and Nigeria 85 to describe sex with a condom. Besides the effects of traditional beliefs and norms on condom use, as Kaler 100 points out, the political history of condoms in SSA continues to work against their use. In some regions, condoms continue to be associated with twentieth century campaigns of population control, which are interpreted as a desire of 'western' countries to depopulate Africa.
Relationship influences on condom use
Three types of relationships have been discussed in the literature as influencing condom use: those with parents, with peers and with sexual partners.
Parent-child communication about condoms
Studies from South Africa, 63 Kenya 101 and Uganda 102, 103 have identified communication between parents and their children about sexual matters as extremely limited and, in all of these locations, explicitly prohibited by cultural norms. Absent from the literature are models or examples of good parent-child communication. When communication is described, it consists of reprimands, warnings and injunctions against sexual activity, usually levelled at daughters. The sexuality of sons is rarely an area of parental comment or, as found in studies in Kenya, parents feel they cannot or should not attempt to curb young men's sexual activity. 73, 74 In studies in South Africa 63, 75, 104 and Uganda, 101 parents have been found to forbid contraception and condoms, with daughters punished if they are found with condoms or contraception.
Peer pressure
Among youth (aged [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] , peers are reported to exert pressure on each other to engage in sex and to forgo condom use in studies in Kenya, 74, 81 Nigeria, 83 South Africa 63, 75 and Uganda. 105 In South Africa, quantitative studies have demonstrated greater susceptibility to the role modelling and pressure exerted by peers among young men than women, 63 with masculine norms promoting sexual activity policed primarily by peer groups. Research reports from South Africa, 85 Kenya, 81, 84 Nigeria 85 and Uganda 105 describe how young men not only goad and chide each other to sexual performance, but may also arrange for female partners for members of their group, 'stand guard' to prevent intrusion, watch each other as sex is performed or collectively engage in sex with a single female partner -with or without her 'consent.' This makes it nearly impossible for young men to either refrain from sexual activity or to use a condom unless their peer group condones such action.
From their work in Kenya, Buhler and Kohler 106 report that preferred methods of protection, as well as perceived risk, depend on the opinions that prevail in the personal networks of both young men and women. Although in most research those perceptions, preferences and pressures do not support condom use, 63, 74, 75, 81, [83] [84] [85] 105 in some studies, peers have been documented as encouraging and endorsing condom use. This was evidenced, for example, among university students in Durban, South Africa, where peer norms were supportive of both condom use and of women having a say in decisions about condoms. 41 The possibility of influencing peer norms and peer group actions through targeted interventions is illustrated in the work of Maticka-Tyndale and colleagues in Kenya. [105] [106] [107] [108] [109] Their evaluation of an HIV prevention program showed how participating upper primary school students (grades 6 and 7) reported both increased peer support for condom use and identification of specific strategies endorsed by peer groups for introducing condoms into their relationships. Although the intervention took place during upper primary school, the strategies continued operating well into secondary school years. 107 Clearly, peer groups exert considerable influence. This is most often against condom use but, as these few examples illustrate, it can be mobilised to support use.
Noncommercial relationships
Condom use occurs within the context of a partnered sexual encounter. Condoms are most often reported as used by those who have multiple partners, and in what are variously described as casual, one-time or occasional partnerships rather than repeated, relationship-based or marital sexual partnerships.
9-24,52-56 In fact, Adetunji 110 found marital status to be the strongest predictor of condom use in his analysis of DHS data from Zimbabwe. The greater likelihood of condom use among those with multiple partners and in 'casual' relationships has been found across diverse forms of sexual partnering -among youth with no 'long-term' relationship in Ghana and South Africa, [52] [53] [54] [55] [56] 111 among those who are married and have additional casual or multiple partnerships in studies in all regions of SSA, 79, 82, [112] [113] [114] and among sex workers in South Africa 33, 36 who have both regular and casual sexual partnerships.
Consistently across studies from countries in all regions of SSA, condoms are associated with promiscuity, unfaithfulness and distrust. 43, 73, 74, 79, 113, 115, 116 For these reasons, condoms are not only considered unnecessary, but are also seen as damaging in a relationship built on trust, most especially in marriage. 32, 76, 80, [114] [115] [116] [117] In Chimbiri's study in Malawi, for example, condoms were referred to as 'an intruder into the domestic space. ' 77 This is even the case for serodiscordant couples. Husbands of HIV-positive wives in studies in Kenya 38, 98 and Togo 99 who refused to use condoms referred to their wives as 'prostitutes' if they encouraged condom use. King et al., in their study of HIV-positive individuals in Uganda, found that even among those with a strong commitment not to infect others (expressed as 'The virus stops with me'), consistent condom use was problematic in long-term relationships. 118 Further evidence of the problematic nature of condom use among serodiscordant couples is provided in two studies that included HIV widows whose ethnic group practiced 'wife inheritance' (a widow becomes the wife of a male relative on the death of her husband). In both studies, new husbands insisted on sex without a condom 38, 119 even though they suspected that their 'new' wives were infected with HIV. The negative correlation found between condom use and viewing condoms as an issue of trust by Agha et al. in analysis of data from eight SSA countries 113 and Montgomery et al. in four countries 115 is consistent with results of these qualitative inquiries. Across all eight countries in Agha's study, trust (i.e. trust that the partner was faithful and condoms were therefore unnecessary) was the main reason given for lack of condom use in marriage and regular partnerships. This contrasts with dislike of condoms, which was the primary reason in casual partnerships. 113 Already addressed earlier in this paper is the issue of power or control over condom use in sexual relationships. Across all regions of SSA, control of use is in the hands of men, with initiation of condom use extremely difficult, if not impossible, for women. 31 
Commercial sexual relationships
Sex workers -those who provide for all or most of their economic needs through the payment they receive for providing sexual services to a variety of partners -are among those who stand to gain the most from condom use for protection against STIs. Consistent with the focus on heterosexual intercourse in the literature from SSA, little research is available on male sex workers. Consequently, this section is based on research that relates exclusively to the work of female sex workers.
Rates of condom use among sex workers vary across countries. Research in Uganda, 47 South Africa, 123 Zimbabwe, 124 and The Democratic Republic of the Congo 125 support the conclusion that condom use frequency and consistency are low among sex workers in these countries. Campbell, for example, found that condoms were used in fewer than 10% of sexual encounters in her South African sample. 123 Ray et al. 124 found high rates of condom use (ranging from 76% to well over 90% of commercial encounters) based on reports from both sex workers and their clients. Five themes consistently emerge from the research literature as influencing condom use in the sex work relationship: the nature of the worker-client relationship, price, time, availability of condoms and violence. Sex workers may have a combination of regular and casual clients. The latter are defined as one-off encounters with no further obligation or expectation of contact. This contrasts with regular partners where there is an ongoing commercial relationship accompanied by an expectation of trust and 'faithfulness,' with the latter variously conceptualised as exclusivity during the time together but not in the interim, or preference and priority given to the regular over casual partners. Research in both Tanzania 117 and South Africa 123 found that condom use is typically taboo with regular sexual partners, except for purposes of contraception. Similar to research results for noncommercial partnerships, when condoms are used, it is almost always with casual partners.
The price of a sexual encounter is the second factor influencing condom use. Typically, sex workers focus on negotiating for the best price. The more a customer is willing to pay for sex without a condom, the more likely the sex worker will forgo the condom. 36, 47, 123 If a worker accepts the lower fee in order to retain the use of a condom, more clients will have to be serviced to garner an adequate income. In most sex work settings, competition for clients is intense, resulting in workers going along with each client's demands for fear of losing the client or earning less. 33, 36, 47, 123, 125, [129] [130] [131] Time and availability of condoms are the third and fourth themes. Sex workers have described their encounters, especially with casual partners, as brief, with minimal conversation or negotiation. Time is money and workers prefer to move on to additional partners as quickly as possible, but sex with a condom usually requires more time. 36 The importance of availability of condoms is evidenced in a study in Zimbabwe, where the percentage of sex workers reporting condom use increased from 0% to 52% when they were provided with both male and female condoms, and from 0% to 82% when provided with male condoms. 124 Finally, studies of sex work in Tanzania, 132 South Africa, 33, 36, 123, 129 Uganda 47 and Zimbabwe 124 discussed the ever-present fear and experience of violence among sex workers. When sex workers want to use condoms, they must balance this desire against awareness that using, or at times even suggesting, condoms may produce a violent response from a client.
The influence of these factors is evidenced in the research of Gysels et al. 47 at Ugandan truck stops. They found that sex workers who reported regular condom use were those with greater economic security, in some cases because sex work was not their only source of income. In this study, women who regularly used condoms restricted their work to casual partners, avoiding the expectations associated with regular partnerships. Truck drivers cooperated with condom use, and Gysels' team noted that drivers were aware of HIV risk and the protective property of condoms. Thus, the sex workers at these sites had the casual nature of the relationship, cooperation of their clients -and consequently a lower concern with violence resulting from the suggestion or use of condoms -a commonly shared norm for condom use and greater security of income all contributing to condom use. This is not the case at all 'truck stops' as illustrated in Karim et al.'s research in South Africa 33 and Sunmola's in Nigeria, 133 where truck drivers resisted condom use with the local sex workers and rates of use were low.
Structural influences on condom use

Community-and national-level influences
A relatively new area of research involves multilevel modelling to include the structural and environmental conditions that may influence condom use. Stephenson, 49 Ukwuani et al. 16 Benefo, 66 and Maticka-Tyndale and Tenkorang 25 examined the local community structures and conditions that influence HIV risk-taking, and Greig and Koopman 42 examined multilevel (national and individual) analyses using national data and DHS data from 35 SSA countries.
Stephenson 49 focussed on the economic and social profile of local communities and neighbourhoods in Burkina Faso, Ghana and Zambia. In each instance, higher median household income, levels of employment of men and women, median age of first marriage for women and educational level of community residents were each associated with higher proportions of men reporting condom use. For women, however, only the employment profile of women in the community influenced condom use, with fewer women reporting use in communities with a higher percentage of women employed. Benefo 66 in Zambia, and Ukwuani et al. 16 in Tanzania and Uganda found that indicators of development and modernisation were associated with a greater likelihood of reported condom use by both men and women. Greater community-level awareness and communication about HIV and AIDS were found to be associated with greater condom use by Benefo 66 in Zambia and Maticka-Tyndale and Tenkorang 25 in Kenya. In both cases, the influence of these environmental factors was additional to that of individual-level sociodemographics and social cognitions. Greig and Koopman 42 found condom use was correlated with levels of female enrolment in secondary education and the secondary net enrolment ratio of females to males, controlling for indicators of economic development. These latter results are often used to support claims that empowerment of women contributes to condom use. 31, 134, 135 However, studies finding that higher levels of female employment are associated with lower reported levels of condom use 49 suggest our understanding of empowerment and its effect on condom use is incomplete.
Media influences
Exposure to media such as radio or television has demonstrated a positive influence on condom use. High levels of media penetration have been associated with emerging cultures of risk prevention through condoms among youth in South Africa, Burkina Faso, Ghana, Malawi and Uganda. 49, 136 However, Eaton et al., 63 based on their work in South Africa, caution that media messages may be confusing and difficult to understand. In cultures where sex is not in the popular domain of discourse or communication, and different ethnic groups each have their own way of speaking about sexuality and condom use, it is difficult to craft messages that are readily and uniformly understood.
Condom access
Access to condoms may also be an issue. With the exception of remote rural areas, studies at the individual level rarely identify access as problematic. 113 At the country and regional level, however, availability and access may be issues. Shelton and Johnston, 137 using data from United Nations Population Fund and United States Agency for International Development, examined the availability of condoms across SSA. Combining the number of condoms provided by donor agencies and purchased by countries' own funds, they estimated a total of 724 million condoms were available across SSA in the year 1999. This amounted to 4.6 condoms a year for each man aged 15-59 years. Clearly, these numbers are inadequate. Access is particularly difficult in rural areas where health facilities providing condoms may be many kilometres away and visits are typically only made in times of illness -leaving only the possibility of purchasing condoms from private vendors. In addition, youth in both Tanzania 82 and South Africa 63,74 have complained of treatment by clinic staff. Girls and young women report being chastised when they request condoms. They fear rumors and gossip about their clinic visit will affect their reputation in the community and reach their parents, resulting in punishment. In their study in Botswana, Meekers and colleagues 138 found that youth chose private purchase over public clinic access to condoms because of the treatment they received and difficulties they encountered in public access.
Poverty
Poverty is an overarching structural and environmental factor that has been identified as affecting condom use in a wide array of studies. 34, 37, 79, 117, 139, 140 Poverty compromises overall health and access to health care, including testing and treatment for STIs and HIV. It not only restricts access to condoms, but also influences sexual practices and partnerships, creating barriers to condom use. Although poverty affects both men and women, a greater focus of research has been on its effects on women. Cultural beliefs and norms related to femininity and sexuality in diverse locations have been found to support women engaging in sex to meet their material needs. Formal sex work is one response to poverty. Beyond this, in Kenya, 81, 107 144 have challenged the portrayal of the 'sugar daddy' relationship as exclusively that of male predator and female prey, describing girls and women who specifically seek out wealthy men to access greater gains from sex. Men in these relationships are considerably older and have the luxury of multiple partners because of their wealth. In all of these circumstances, and most especially in relationships with 'wealthy' partners, condom use depends predominantly on men's interest, with women less likely to advocate for use, fearing loss of a lucrative partner. 87, 115, 143 Under conditions of poverty, providing for immediate needs takes priority over the possibility of disease and, when poor women do have money, they use it to buy food rather than condoms.
Discussion
What is evident from the research reviewed here is that sex and condom use involves complex social and interpersonal dynamics. Structural and cultural conditions not only exert an influence through social cognitions but also set boundaries that limit autonomy and may make the choice of eschewing condoms desirable or even unavoidable. Multiple factors work against condom use for a large proportion of Africa's population. There is limited access and availability of condoms. Parent and peer relations typically work against condom use. Information is insufficient or absent, with myths often disguised as facts. In many regions, gender and sexual norms promoting male dominance and sexual need, and female subservience to that need, combine with norms stressing male virility necessitating a demonstration of fertility (inhibited by condom use) for both men and women. Gendered power may be exercised by men through wealth and force, and by women through using their sexuality for material gain, neither of which facilitate condom use. When faced with poverty, women privilege economic survival over health or longevity and, if they are able to access condoms, are unlikely to insist on use if it threatens economic gain. Local myths and beliefs about HIV transmission counter the instrumental efficacy of condoms and self-efficacy in being able to protect against HIV. Attitudes towards sex and condoms associate condoms with promiscuity and unfaithfulness as well as with interfering with pleasure, fertility and the meaning of sex. All of these dimensions vary across countries and regions of SSA, but appear to have a consistent association with condom use. In regions and among populations of SSA where they predominate, condom use is infrequent and inconsistent. Where they are weaker or nonexistent, condom use is more common. Considering the diverse and multilayered influences on condom use, it is not surprising that HIV prevention programming has had, at best, a limited impact on use.
Despite what may appear to be insurmountable obstacles to improving condom use, there is good news emerging from some research. Most far-reaching are the results of Cleland et al. 145 and Cleland and Ali, 146 who examined DHS data collected between 1993 and 2007 in 18 countries that cut across all regions of SSA, and Adair's examination of condom use among men using DHSs from five countries. 147 Cleland and his colleagues 145, 146 found a consistent pattern of increased condom use among single women in all countries for which they had data, with the increase reaching statistical significance in 13 of the 18 countries. Specifically, the median proportion of women reporting any condom use increased from 5.3% in 1993 to 18.8% in 2007. Reports of condom use in the most recent intercourse also increased from 19.3% to 28.4%. Perhaps most encouraging was that 58.5% of condom-using single women in 2007 reported use was not for pregnancy prevention. While these numbers are still low, the increases are promising. Unfortunately, there were no significant changes found among married or cohabiting women. Given the importance of fertility and the association of condoms with unfaithfulness, this is not surprising. However, it is of concern given that research has demonstrated that at least half of heterosexual transmission is within the context of marriage. 144 152 have been the most successful, demonstrating increases in condom use that were sustained for at least a year and, in one case, for up to three years. Kirby and his colleagues, 4 and Maticka-Tyndale and her colleagues 6, 7 have drawn lessons on 'best practices' for influencing condom use from these and other studies that provide guidance for future work.
The results of Maharaj and Cleland's 41 research on postsecondary students in South Africa are also promising. Despite the extensive research evidence that condoms are not merely absent from the norms related to sexual activity, but actually contradict the values underlying many of these norms, Maharaj and Cleland found that condoms had become an expected part of sex and acceptable to the majority in their sample of postsecondary students. 41 Although most of these students reported use for purposes of contraception, 75% reported condom use at last sex. There also appeared to be a shift in gender power among these young adults, with almost half of males and two-thirds of females rejecting the idea that men alone control decisionmaking related to condoms. 44 Further research with postsecondary students in South Africa and other countries may provide insights into how this well-educated cohort has countered the multiplicity of factors that push against condom use. Finally, some interventions among female sex workers have also shown promise in increasing their ability to introduce and use condoms in their commercial encounters. 124, 153, 154 What is evident from this review is the influence of the gendered power dynamic on condom use. Across multiple diverse cultural groups, men in SSA control sex and condom use, and view the costs of condom use as far greater than the benefits. Even when women see condoms as providing gain -in controlling fertility and preventing disease -their power to ensure use is questionable. Considering this power differential and its consequences, it is promising to see that some interventions, such as Stepping Stones and IMAGE, have demonstrated improvements in relationship dynamics. 135, 149 It is also promising to see research results that support the conclusion that some women in SSA are resisting the dominant gendered power dynamic. Wojcicki and Malala, 36 and Campbell 123 from their research in South Africa, and Gysels et al. 47 in Uganda write of the power exerted by women sex workers to maximise their earnings and, especially in Uganda, to protect their health through condom use. Maticka-Tyndale and her colleagues [107] [108] [109] write of the strategies used by young female adolescents to resist unwanted sex, including sex with partners who refuse to use a condom. Wojcicki, 142 and Barnett and Maticka-Tyndale 83 write of how women exercise their agency and power within the wellestablished sexual exchange scripts of South Africa and Nigeria respectively. Luginaah et al. 119 write of how Luo widows of HIV-positive men in Kenya resist the wife inheritance tradition by banding together and supporting each other. Several researchers have observed that it is among the better educated youth of African countries that condom use is taking a hold. 18, 41, 76, 113 Given the power inherent in the structural, cultural, interpersonal and gendered barriers to condom use, the changes that are beginning to be shown will need to be maintained and further expanded into the diverse social and physical spaces where condom use is decided and enacted in order to see sufficient change to reverse the sexual health burdens that dominate the landscape of SSA.
Limitations
The boundaries and limitations of this overview and synthesis must be noted. The primary limitation is that the scope of the review is limited by the scope of published research. As highlighted in the Methods and Background sections, research has been concentrated on specific countries and regions of SSA, and on condom use in heterosexual, penile-vaginal intercourse. The regions, subpopulations (such as men who have sex with men) or sexual acts (such as anal intercourse) that have been omitted might produce a different portrayal of condom use. Another weakness of the research is that it is predominantly cross-sectional in nature and relies on self-report. The crosssectional nature of the research means that causal order cannot readily be established. Self-report raises concerns that social desirability bias may influence reports of condom use. Of interest is that this bias may contribute to under-reporting of condoms among populations where social norms reject condom use and over-reporting where social norms promote condom use.
Perhaps the two most important, and related, cautions that must accompany the results reported here are those related to potential spuriousness and homogenisation. Large, national and regional surveys, such as the DHSs, which have applied rigorous sampling and data collection procedures, provide the methodologically most trustworthy results linking sociodemographics, life circumstances and several attitudinal and experiential variables to condom use. However, these, and smaller-scale studies as well, do not fully examine for potential spuriousness of results, nor do they adequately examine intersectionalities between characteristics or subgroups within sociodemographic groupings that would promote an understanding of the pathways of influence or particularities of patterns of influence in distinct population subgroups. Qualitative research points to conditionalities, processes, interactions, distinct local understandings and meanings, which are likely to influence condom use and would contribute to a more nuanced, particularised and complete understanding. However, these have not been pursued in survey research and, consequently, do not contribute to the statistical profile available in the literature.
Conclusions
Consistent and correct use of condoms in sexual interactions has been promoted as a beneficial strategy to reduce the personal risk of acquiring an STI, including HIV. Nowhere is condom use more important than in SSA, where the sexual and reproductive health burdens are the highest in the world. What is evident from this review and synthesis is that condom use involves complex social and interpersonal dynamics with structural and cultural conditions exerting an influence through framing social cognitions and setting boundaries on autonomy that make condom use difficult. However, promising results are shown in trends towards increased condom use among single women in numerous countries of SSA, increasing acceptance and use of condoms among some university students, successes in producing potentially sustainable condom use resulting from select interventions, and resistance to succumbing to the dominant gender-power dynamics and structural-cultural impediments that women in groups have mobilised. The next steps in research require examinations of factors contributing to these beneficial changes. The next steps in advancing such desirable change require application of 'lessons learned' that are documented in the literature reporting results for successful interventions as well as literature synthesising intervention evaluation results.
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